Chronic pain of uncertain etiology often presents a challenge to both patients and their health care providers. It is a complex condition influenced by structural and physiological changes in the peripheral and central nervous systems, and it directly influences, and is modulated by, psychological well-being and personality style, mood, sleep, activity level and social circumstances. Consequently, in order to effectively treat the pain, all of these need to be evaluated and addressed. An effective management strategy takes a multidisciplinary biopsychosocial approach, with review of all current medications and identification and careful withdrawal of those that may actually be contributing to ongoing pain. The management approach is primarily nonpharmacological, with carefully considered addition of medication, beginning with pain-modulating treatments, if necessary. In this article, we present a primary care approach to the assessment and management of a patient with chronic pain where the cause cannot be identified.
Introduction
Pain is an unpleasant sensory and emotional experience associated with actual or potential tissue damage. 1 Acute pain is usually self-limiting and serves a protective function, influencing behavior to avoid further tissue damage and limiting movement to support healing. In contrast, in much the same way that a small flame from a match can cause a large forest fire, inadequately treated acute pain causes changes in the peripheral and central nervous systems that maintain persistent pain independent of the initial inciting painful stimulus. [2] [3] [4] [5] Chronic pain is defined as pain that persists beyond the normal time expected for tissue healing (usually accepted as 3 months) and without apparent benefit. 6 Treatment can be complex and difficult. 3 While there are guidelines to direct management of chronic pain associated with specific disorders such as cancer, 7 osteoarthritis, 8,9 fibromyalgia 10-12 or neuropathic pain, [13] [14] [15] often there is no obvious cause for pain that persists despite treatment. 2 Under these circumstances, uncertainty and frustration on the part of both practitioner and patient can lead to inappropriate polypharmacy and escalating doses of medications, exposing patients to unnecessary treatments and associated side effects.
For most patients with chronic pain, the general practitioner remains the most appropriate health care professional to treat and, where necessary, coordinate multidisciplinary management. However, to do so requires an understanding of why pain becomes chronic, the multitude of factors that may complicate ongoing pain, and management of chronic pain needs to be differentiated from management of acute exacerbations. It requires careful establishment of realistic expectations and formulation of an individualized, tiered, multimodal plan that can successfully bring pain relief and improve function.
How common is chronic pain?
Limited data, differing definitions of chronic pain, data collection and reporting methods and differences in the prevalence of contributing factors (eg, psychological trauma, socioeconomic status and interpersonal violence) between countries pose significant challenges to estimating the global prevalence of chronic pain. However, depending on the definition, it is estimated that 25-30% of the world's adult population will suffer from chronic pain during their lifetime. 6, 16 In general, the prevalence is higher among women, older individuals and those with mental stresses, depression and anxiety. 17, 18 In a considerable proportion of those with chronic pain, the etiology is uncertain (Box 1). 19, 20 Although the prevalence of neuropathic pain is usually reported to be lower (approximately 5-10%), pathologic changes in the peripheral and central nervous systems play a major role in chronic pain, either alone or in combination with other pain states (mixed pain), and, where the etiology is uncertain, central sensitization is an important focus of treatment. 4, 7, 15, [21] [22] [23] Is chronic pain a disease in its own right?
Chronic pain is a cause of considerable long-term morbidity and disability, associated with both physical and psychosocial changes that arise consequent to, but also which contribute to persistent pain (Box 2). 7, 24, 25 In order to increase awareness of the magnitude of suffering associated with the disorder and to facilitate changes in social policy, training and research, there have been calls to consider chronic pain a disease in its own right. 24, 26, 27 Although this proposal has been hotly debated, and the causal relationship between some of the brain structural and functional changes and pain are uncertain, it does emphasize that chronic pain is not merely a symptom, but rather a complex and multifactorial disorder. [27] [28] [29] [30] Patients' experiences of pain are profoundly influenced by their emotional and psychological well-being, social circumstances and cultural and spiritual beliefs. Pain is isolating, emotionally exhausting and adversely impacts on social relationships, daily functions, sleep and self-worth. It is impossible to directly measure pain, and it may be difficult for the practitioner to fully appreciate or understand the suffering experienced by the individual who is experiencing it. 7, 31 Consequently, management of chronic pain must extend beyond solely providing pain-relieving medication. Holistic treatment requires a careful and compassionate assessment with consideration of all of the underlying pathologies and conditions associated with and contributing to ongoing pain. Effective management requires both a multimodal (pharmacological and nonpharmacological) and multidisciplinary approach tailored specifically to each individual patient.
Pathophysiology of chronic pain
The pathophysiology of chronic pain is complex and distinct depending on its origin, being different for nociceptive, neuropathic, visceral and mixed (eg, cancer) pain.
Acute nociceptive pain arises from activation of nociceptors in the periphery by noxious stimuli (eg, mechanical pressure, heat, cold or chemicals) that damage or threaten to damage tissue. Afferent nociceptive signals can be altered by a descending or modulatory system originating from several regions of the central nervous system, including the somatosensory cortex, hypothalamus, periaqueductal gray (PAG), pons, lateral tegmental area and nucleus raphe magnus. Activation of these descending pathways promotes an analgesic effect (descending inhibition) effected and modulated by various neurotransmitters, including noradrenaline and serotonin. [2] [3] [4] [5] Persistent acute pain may lead to neuronal remodeling both in the periphery and centrally (in the spinal cord and brain). These changes in structure and function are associated with reduced modulation of painful nerve impulses, increased excitability and sensitivity of nerve cells that transmit pain signals, and increased connection between cells in the periphery and those in the central nervous system. Peripheral and central sensitization result in an exaggerated response to painful stimuli (hyperalgesia) and pain in response to normally nonpainful stimuli (allodynia), leading to persistent chronic pain that is independent of the initial painful insult. Dysfunction of descending serotonergic and noradrenergic modulatory pathways results in an imbalance between inhibitory and excitatory pain signaling pathways within the central nervous system. Over time, pain hypersensitivity also produces structural changes in the brain that perpetuate chronic pain. [2] [3] [4] [5] Genetics, personality type, social influences and psychological factors have a significant effect on the vulnerability of the individual to progress from acute to chronic pain. Psychological factors (Box 2) exacerbate pain perception in a top-down fashion through their effect on the inhibitory descending pathways ( Figure 1 ). 5, 18 Due to this complex nature of chronic pain, it does not respond to analgesic or anti-inflammatory drugs on their own. However, it may respond, at least partially, to specific modulators of pain signaling in the central nervous system (Table 1) . 5 
Pain, depression and sleep
Chronic pain is bidirectionally associated with anxiety, depression and insomnia. 35, 36 The association between these pathologies extends beyond cause and effect. The complex neural pathways in the brain involved in processing pain expand painful sensations to a subjective consciousness of internal state, external circumstance, memory and mood. These are the same regions of the brain responsible for mood and sleep regulation. [37] [38] [39] Overlapping neurophysiology explains why these conditions are so frequently comorbid and why addressing one, without addressing the others, is unlikely to lead to effective or lasting relief of any of them ( Figure 2 ).
Long-term use of opioids may worsen chronic pain
While opioids may be useful for short-term (less than 3-7 days) treatment of acute pain when inflammation and/or nociception are present and for palliative care at end of life, most patients with chronic noncancer pain will not benefit from long-term opioids. 7, [40] [41] [42] [43] Long-term use of opioids for chronic non-cancer pain is associated with variable and unpredictable efficacy, tolerance to the analgesic effect and potential for serious side effects. Among others, these include suppression of endogenous opioids (endorphins) and down-regulation of opioid receptors, thereby lowering the pain threshold; physical dependence, abuse and risk of addiction. [44] [45] [46] [47] [48] [49] [50] Common comorbidities, such as depression, anxiety, sleep-disordered breathing and alcohol dependence, increase the risk of serious harm associated with long-term use of opioids. 41, 50, 51 Opioid analgesia may also induce central sensitization, which promotes persistent pain, and hyperalgesia, a paradoxical state of increased pain sensitivity that extends to areas of the body beyond that of the original pain (opioid-induced hyperalgesia [OIH]). Consequently, patients experience sustained pain that is apparently unresponsive to treatment, Box 2 Associated and contributory behavioral and psychological factors in chronic pain • Belief that pain and activity are "harmful" • Depression, anger, frustration • Anxiety, fear, aversion (intention to avoid factors associated with pain) • Catastrophization (tendency to exaggerate the severity of pain or associated outcomes) • Reduced activity level, withdrawal from daily activities • Sleep disturbance • Dependence on medication and increased use of health care services • Over-dependence on family and other carers • Social withdrawal, social anxiety • Extended rest, disability, problems at and absenteeism from work, poor performance/dissatisfaction at work • Adverse impact on social relationships, social isolation • Poor self-image, low self-esteem, role confusion • High intake of alcohol or other harmful substances • Compensation issues • Financial difficulties • Suicide risk • Spiritual emptiness, lack of meaning, religious needs • Perceived injustice (Why did this happen to me?; Nobody understands me) Note: Data from references 7, 25, and 32-34. causing a vicious cycle of ongoing suffering, unnecessary treatments and escalating drug doses with resultant exacerbation of diffuse hyperalgesic symptoms. 46 Unfortunately, because OIH occurs consequent to neuroplastic changes in the central nervous system, it may be prolonged even after cessation of opioid drugs, and it is difficult to manage. 48 Practical approach to pain management in chronic pain of uncertain etiology
The general principles of management for chronic pain of uncertain etiology are listed in Box 3. This biopsychosocial approach requires an interdisciplinary team, with early referral as necessary. Communication between health professionals is paramount, not only to ensure a co-ordinated approach to an individualized management plan, but also to ensure that information and guidance provided to the patient is consistent, clear and coherent.
Perform a biopsychosocial assessment and address expectations
Where there is an identifiable cause of chronic pain (eg, diabetes, fibromyalgia), management should proceed as per the current available treatment guidelines with appropriate monitoring and follow-up. However, after appropriate investigations, in patients in whom the cause of chronic pain cannot be determined, repeated radiological and other special investigations are rarely helpful and should be avoided.
Management is guided by careful assessment for the presence of risk factors for chronic pain, psychosocial history, assessment of pain severity and the degree of functional impairment. The Brief Pain Inventory (BPI) is recommended as a simple tool to measure pain intensity and physical and psychosocial components of pain.
Psychosocial and behavioral factors (Box 2) may complicate diagnosis, management and the course of chronic pain, and it is necessary to conduct a careful assessment for these using simple questions (Box 4) and/or self-rating scales (eg, Beck's Depression Inventory). Detailed assessment tools are time-consuming and usually unnecessary. It is important to point out that many of these psychosocial factors are normal psychological processes and/or responses to adversity. However, in some patients they can influence the subjective experience of pain and directly modulate pain pathways leading to maladaptive coping and persistent pain that is apparently non-responsive to treatment. 32, 33 Management in the primary care setting is often sufficient, but if necessary patients should be referred to an appropriate mental health professional.
It is important to explain to patients and their family/ caregivers that chronic pain is multifactorial and does not necessarily indicate harm, and also to set realistic expectations in terms of goals of treatment. In chronic pain, complete pain relief is rarely achieved and aims of therapy are to reduce pain, improve function and return to work and physical activity. A clinically meaningful improvement is at least a 30% reduction in pain (or ≥2 points on a 0-10 numerical rating scale) and/or 30% improvement in function. 13, 55 Other important outcomes include improvement in sleep and mood, reduced analgesic consumption and reduced health care consultations.
Work absenteeism is associated with low self-esteem, depression, loss of skills, delayed recovery, and in some patients, personal re-identification as a "disabled person". Because the likelihood of returning to work diminishes with increasing duration of absence, it is important to Box 3 General principles for biopsychosocial management of chronic pain of uncertain etiology • The management approach is primarily nonpharmacological with pharmacological modalities if necessary. Unnecessary medication should be avoided.
• Assess pain and its impact on functioning.
• Assess and manage risk factors for chronic pain, including mood and sleep.
• Discuss realistic expectations of treatment outcomes (ie, improvement in function).
• Validate the patient's experience and empower them to take responsibility for self-management.
• Involve other health professionals from the onset (eg, biokineticist, physiotherapist, psychologist).
• Avoid unnecessary additional special investigations.
• Assess and rationalize current medication, including an assessment for analgesic-induced pain (eg, rebound, withdrawal).
• Opioids (including codeine-containing formulations) should be tapered and preferably discontinued.
• Pharmacological management should be carefully considered and may require rational polypharmacy.
• Encourage increased movement, healthy nutrition and socialization.
• Encourage early return to normal daily activities and work.
Note: Data from references 7, 13, 15, 32, 33, 46, and 52-58. encourage patients who are still working to continue to do so. Those who are off work should be encouraged to return to work as soon as possible. 52, 60, 61 Assess current medication All medications should be evaluated and discussed. This includes prescribed pharmacotherapy, over-the-counter medicines, alternative treatments, supplements and illicit/ recreational drugs (including cannabis).
Analgesic consumption must be carefully evaluated. Frequent use of all types of pain-relieving drugs, in particular triptans, ergotamine, opioids, caffeine, meprobamate and codeine-containing products, may be associated with rebound headache, which itself is associated with greater pain-related disability. 53, 54 Withdrawal of treatment often leads to improvement and evolution to episodic headache. Where chronic headache does not resolve with withdrawal of analgesics, the patient should be referred for specialist assessment.
Opioids should be tapered and discontinued
Where patients who present with ongoing pain of uncertain etiology are already on long-term opioids, the dose should be carefully tapered and the opioid should preferably be discontinued. This includes combination analgesic formulations containing codeine and/or meprobamate, which are commonly used and may be available overthe-counter.
While careful tapering and discontinuation of opioids may take time, and both patients and health care professionals may be reluctant to withdraw any medication they perceive to be pain-relieving, in patients with chronic pain it is generally an essential step if pain is to be effectively managed. Opioid withdrawal itself can result in clinically meaningful pain relief. 46 The opioid dose should be reduced slowly by approximately 10% per week, or more slowly in patients who are anxious or who are suspected of being physically dependent on opioids. When one-third of the original dose is reached, reduce the rate of tapering to one half or less of the initial rate. With careful tapering, withdrawal symptoms in patients with chronic pain are less common and less severe than those which occur in people with opioid addiction and, if they do occur can usually be managed symptomatically. Where there is an increase in pain during tapering, dose reduction should be discontinued and consideration could be given to temporarily increasing the current dose before beginning the tapering process again. 55 Buprenorphine substitution and clonidine may be helpful for more severe withdrawal symptoms and buprenorphine also for acute pain during opioid withdrawal. 62 Care must be taken to ensure that the patient is not lost to follow-up during the time taken for opioid withdrawal. Patients should be provided with written instructions, dates for follow-up consultations and encouraged to ask questions so that their concerns are addressed. Where a reasonable attempt to withdraw the opioid is not successful, the patient should be referred to a pain clinician.
Assess sleep and pay attention to sleep hygiene
Patients should be asked about sleep and habits that may affect sleep. Advice for improving sleep is listed in Box 5.
Encourage physical activity
Physical activity helps to prevent the negative effects of immobility, including muscle weakness, joint and muscle stiffness, as well as depression, weight gain and cardiovascular deconditioning. 52 Physical activities should be individualized and commensurate with personal capability and preferences. Examples include cardiovascular exercise, resistance training, yoga and pilates. Exercise in water (aquacise) is reassuring for patients with musculoskeletal pain. Group activities may increase motivation and provide an opportunity for social engagement. If costs allow, early referral to a biokineticist is desirable for an individualized and supervised exercise program. Where feasible, the use of downloadable exercise-related apps 
Encourage healthy nutrition and maintenance of healthy body weight
The association between body fat mass and pain extends beyond merely excessive overloading of joints. Adipose is an active endocrine organ that secretes many cytokines and hormones that may be relevant in the development of pain. Obesity may therefore be responsible for metabolic in addition to structural and psychological mechanisms that link adiposity to pain. Excessive adiposity is associated with increased risk of incident and worsening single-site and widespread pain. 64 There is a bidirectional relationship between obesity and inflammation, and weight loss is associated with reduced serum concentration of inflammatory markers and the number of macrophages and inflammatory mediators in adipose tissue, the liver and the colon. 56, 65 Nutrition influences many of the factors that influence chronic pain, including psychological factors, pain pathophysiology, inflammation and response to medication. 56, 57 Patients should be given practical dietary instructions on how to implement an anti-inflammatory/Mediterranean/ DASH-type diet. These diets encourage adequate hydration and consumption of fresh fruit and vegetables, proteins and whole grains, with avoidance of refined and processed foods ( Table 2) . 56, 57, [65] [66] [67] [68] In order to be sustainable, diet should be culturally acceptable, practical, affordable and enjoyable. 69 
Encourage social connectedness
Social isolation and lack of meaningful relationships are risk factors for psychological disorders (eg, depression, stress), ongoing chronic pain and poor health in general, including cardiovascular disease and cancer. 63, [70] [71] [72] Participation in support groups, especially those that encourage talking with others who share the same 
Box 5 Sleep health recommendations
• The bed is only for sleep and sex.
• Avoid daytime napping.
• Avoid caffeine from 14 00 hrs (eg, drinks; combination medicines, such as treatments for "flu").
• Electronic devices should be avoided within 90 mins before bed time.
• Enjoy a warm bath or shower before bed.
• Eliminate ambient light in the bedroom.
• If you are unable to sleep, get up and go to another room • Do something quiet, calm and relaxing in dim light.
• Do not fall asleep anywhere other than your bed.
• Do not watch the clock.
• Go back to bed when sleepy.
• Go to bed at the same time each evening and get out of bed at the same time each morning. Always use the alarm in the morning set for the same time.
• Ensure adequate sleep on weekends to compensate for the sleep debt accumulated during the working week.
Notes: Data from Webb et al. 63 experience (eg, chronic pain support groups), can help to improve coping skills, self-efficacy, enjoyment of life and hope. [73] [74] [75] [76] [77] Community groups associated with activity (eg, Walk for Life) are also encouraged. 78 
Encourage cognitive and mind-body therapies and relaxation
Patients need to be encouraged to take responsibility for their condition and recovery. Treatment is more likely to be successful in patients who are resilient, have good coping skills, are able to problem solve, who are less likely to ruminate over their condition and who are motivated to get better. 25, 32, 33 In patients with chronic pain, when added to usual care, cognitive and mind-body therapies are associated with reduced pain and increased function. They also have potential to reduce the burden on caregivers, increase work productivity and reduce consumption of analgesic medication. 25, 58 Examples include cognitive behavioral therapy (CBT), acceptance therapy, mindfulness-based stress reduction (MBSR), yoga and tai chi. In some patients, including those with catastrophizing or pain-related anxiety, engaging in distracting thoughts or activities might be beneficial to reduce pain and pain-related distress. [79] [80] [81] Hobbies and pursuit of other interests should be encouraged.
Pharmacological treatment
For most patients in primary care, pain modulators are the mainstay of pharmacological management of chronic pain of uncertain etiology. The aim of treatment is to reduce central sensitization/hyperalgesia and to break the ongoing cycle of exacerbated pain and medication side effects.
Analgesics are generally reserved for intermittent use for acute pain flare-ups and to facilitate rehabilitation, starting with simple analgesics (eg, paracetamol or nonsteroidal antiinflammatories) and following a step-wise approach appropriate to the severity of pain and the individual. 7 However, many patients with chronic pain are over-treated with analgesics or use them inappropriately, and long-term use is not recommended. [82] [83] [84] [85] [86] Attention needs to be paid to use of rational combination therapy using the least number of medications as is absolutely necessary.
Role of pain modulators
Pain modulators include the gabapentanoids (gabapentin and pregabalin), tricyclic antidepressants (TCI; eg, amitriptyline) and serotonin noradrenaline re-uptake inhibitors (SNRI; eg, duloxetine). [13] [14] [15] [87] [88] [89] Some indications that may be helpful to guide initial choice of therapy are listed in Table 3 .
Practical approach:
• Amitriptyline: Start with 10 mg at night and if necessary escalate the dose weekly by 10-25 mg/day, up to a maximum dose of 50-150 mg/day. 15 The usual dose for pain relief is 25-50 mg/day. Since the analgesic effect is independent of the mood-altering effect, the dose used for pain is lower than the antidepressant dose (100-300 mg). 90-93 • Pregabalin: Start low and titrate slowly according to tolerability, initially 25 mg at night, increasing by 25 mg increments every 3 days. Dosing is initially nocté, followed by higher doses, to a maximum daily dose of 300 mg, administered in two divided doses. 15 Some patients prefer to take only a night-time dose. • Gabapentin: Start with a low dose (100-300 mg at bedtime or 100-300 mg three times daily). Because it has nonlinear pharmacokinetics, it requires slow and careful titration, increasing the dose by 100-300 mg three times daily every 1-7 days as tolerated. The maximum dose is 3600 mg per day in divided doses (1200 mg three times daily). 15 • Duloxetine: Start with 30 mg and increase to 60 mg after 1 week. The dose may be increased to 120 mg/ day (60 mg twice daily). 15 Patients with chronic pain have often been taking one of these medications in the past. Lack of efficacy may be consequent to inappropriate dosing or use of monotherapy. Dosing should be optimized and patients generally require combination therapy, which, in comparison with monotherapy, may be more effective and permit lower doses, with improvement in tolerability. 13, 15 However, the potential for additive adverse effects, increased risk of drug interactions and reduced adherence due to increasing complexity of dosing are also important considerations. Once the dose of a single agent has been stabilized at a therapeutic level, if response is not adequate after 2-4 weeks (and treatment is tolerable), then combination therapy may be considered, using any of the other classes of pain modulators. 15 Compliance should be assessed by asking the patient to bring all of their medications with them to each consultation.
Reduce and remove daily analgesic therapy
Regular analgesic use may be associated with increased pain sensitivity and should be withdrawn with careful weaning. For some patients, especially those who have been living with daily analgesia for sometimes months or even years, this approach can be quite distressing. Therefore, communication with both patient and their caregivers, including reasons for withdrawing medication and clear explanation of the entire pain management plan and outcome expectations, is essential, with confirmation that this information has been understood. If the patient is not fully committed to the structured pain management plan, improvement in outcomes is unlikely.
Pharmacological sleep management
Sleep is a critical component of treatment and sleep management aims to ensure sufficient quantity of good quality sleep.
Short-term use of benzodiazepines or z-drugs (zolpidem and zopiclone) may be helpful during the initial stage of pain management. However, this should be limited to the shortest time possible (ie, less than 2 weeks), with withdrawal as pain and function improve. Reasons for choosing these drugs should be discussed with the patient, including that the duration of use will be limited to a certain period of time, which must be specified.
Thereafter, if sleep remains a problem, short-term intermittent use of sedative antidepressants (eg, mirtazapine, trazodone) is preferred. In carefully selected patients, it may be appropriate to prescribe Z-drugs for intermittent use. Because of potential for adverse effects, long-term use of benzodiazepines should be avoided (Box 6). Patients who are already taking benzodiazepines should preferably be slowly weaned (over approximately a month) until the medication can be discontinued altogether.
Refer to pain clinician
If the steps listed above are not successful, referral to a pain clinician or multidisciplinary pain clinic is recommended.
Conclusion
Chronic pain, especially where there is no obvious biological cause, may be associated with considerable suffering and despair. However, with an individualized biopsychosocial management plan, it is usually possible to relieve at least some of the pain and improve function and quality of life. Managing pain takes time and needs to be done in partnership with the patient. Careful communication is essential to manage expectations, encourage a healthy lifestyle and to explain why some medications need to be stopped or changed. Nevertheless, with a little extra effort, the systematic approach described in this article can be extremely rewarding for both health care providers and their patients. grants or personal fees from Mundipharma, Pfizer, Takeda, Sandoz, Abbvie, Aspen-GSK and Sanofi. DW is a medical writer and reports personal fees from Cipla during the conduct of the study; personal fees from Accord, Adcock Ingram, Alcon, Astra Zeneca, Eli Lilly, Fresenius Kabi, Litha, MSD, Novartis, Novo Nordisk, Pfizer, Pharma Dynamics, Reckitt Benkiser, Sandoz, Sanofi-Aventis, Takeda, MundiPharma and Abbvie outside the submitted work. The authors report no other conflicts of interest in this work.
